Hydrolysis of substance P in the rabbit retina: II. The role of a membrane-associated acetylcholine-sensitive metalloendopeptidase. An in vitro study.
Studies in the rabbit retina have shown that infusion of exogenous acetylcholine (ACh) into the vitreal chamber leads to an increase in the amount of substance P (SP) immunoreactivity (Goebel and Pourcho, submitted). This increase was determined to be independent of new peptide synthesis, suggesting that the elevated level of SP is the result of ACh inhibition of an SP-degrading protease. This phenomenon has now been confirmed in vitro in both tissue slice and retinal homogenate assays. These studies have shown that ACh decreases the rate of SP hydrolysis in a concentration dependent manner. Recovery of SP hydrolytic activity following ACh inhibition was found to be directly proportional to the amount of acetylcholinesterase (AChE) activity in the membrane fraction. Specific protease inhibitors were used to determine the relative contributions of membrane associated retinal enzymes to SP-hydrolysis. In the presence of 1 mM 1,10-phenanthroline or p-chloromercuribenzenesulfonic acid all SP-hydrolytic activity was abolished, indicating that the enzyme(s) responsible for the degradation of the peptide is a metallopeptidase. The ACh sensitive retinal enzyme was found to be concentrated in the membrane fraction where it accounts for approximately 70% of the SP hydrolytic activity. Although the precise identity of this enzyme remains to be determined, the present evidence indicates that it shares many of the characteristics of the enzyme substance P-degrading endopeptidase (Endo et al. 1988, 1989). Enkephalinase activity was also found, contributing to 28% of the hydrolytic activity in the membrane fraction. However, the activity of this enzyme was insensitive to elevated levels of ACh. After initial cleavage of SP by the primary hydrolytic enzymes, further degradation of the fragments appears to be carried out by membrane associated serine protease(s). The activity exhibited by this class of enzymes was inhibited by DFP treatment and was not sensitive to ACh. Although AChE does not make a major contribution to the hydrolysis of SP, it does participate in peptide degradation via its esterase activity which controls the level of ACh, thereby modulating the primary SP-hydrolytic enzyme.